As an important part of modern service industry, business service industry has become an important force affecting economic development. Therefore, clarifying the coordination relationship between the business service industry and the economic system will help promote the upgrading of the modern service industry and obtain higher economic benefits. Firstly, the paper analyzes the development of business service industry in Hubei Province. Then, the measurement model is established according to the coordination degree model of complex system, and representative indicators are selected. Finally, the coordinative relationship between the business service industry and the economic system in Hubei Province is obtained through calculation. The results show that the business service industry and economic system in Hubei Province have gradually developed from moderate imbalance to moderate coordination, showing a good development trend, but in the future, it is still necessary to pay more attention to the business service industry in the region.
Introduction
In recent years, the role of service industries in economic development has become increasingly prominent. Global industrial structure continues to develop in the direction of "service economy". At the same time, China's economy developed rapidly in the early period of reform and opening up, and the service industries were greatly improved. As China's economic growth slows down, traditional industries are facing transformation and upgrading, and the modern service industry is also gradually separated from the traditional service industry. Meanwhile, the business service industry which is an important part of the modern service industry provides professional supporting services for production and trade enterprises, especially small and medium-sized production enterprises in the process of social and economic further development and further defined industrial division of labor. It can not only enhance the core competition of enterprises, but also promote the traditional service industry to the modern service industry, increase employment and improve social and economic benefits. The business service industry has become an important force influencing the adjustment of economic structure and the transformation of economic growth mode [1] . Therefore, the study of the coordinated development mechanism between the business service industry and the regional economic system has become a common concern in all regions of China.
The emergence of business service industry is relatively late in China, and there are few related theoretical studies [2] . Therefore, there is no uniform definition about it at home and abroad. According to the Eleventh Five-Year Plan for National Economic and Social Development issued in 2006, business service industry is one of the main components of the productive service industry. It has the characteristics of higher-tech and high added value, and is a human capital intensive industry. According to the Classification and Code of National Economic Industries (GB/ T4754-2002) , business service industry includes management services, legal services, consulting and investigation services, advertising services, intellectual property services, professional intermediary services, market management services, travel agency services, and other business services such as exhibition, packaging, security and office services [3] .
Although the concept of business service industry was put forward late in China, it has attracted domestic scholars' attention. Yang [4] analyzed the coordination level between productive service industry and regional economy in the central China, and considered that the coupling degree between them was not enough. But more studies are mainly focused on the development of business service industry in Beijing-Tianjin-Hebei [5] , the Yangtze River Delta [6] and the Pearl River Delta [7] . Moreover, most researchers carried out study on the spatial distribution of the business services industry. For example, Zhong et al. [8] . analyzed the spatial pattern of production service output in high-level central cities from three aspects including service scope, service flow and service intensity, based on the behavior of business service enterprises in Guangzhou. Zhao and Niu analyzed the development and spatial distribution of Beijing's business service industry [9] , and believed that Beijing has formed several typical cluster construction models. In China, the provincial capitals and municipalities are generally located in political, economic and cultural centers where the level of urbanization and informatization is high and the population is dense. Due to the comparative advantages in technology, knowledge and institutional factors, China's business service industry is gradually presented situation of agglomeration to these regions [10] . In addition, domestic scholars had discussed the enlightenment and experience of the international service industry development for China [11] .
From the domestic research on business service industry, on the one hand, there are few studies on business service industry in central China; on the other hand, the relationship with economic development is mostly discussed through the productive service industry, there are few studies on the relationship between business service industry and economic development specially. Foreign scholars mostly focused on knowledge-intensive business services [12] [13] [14] [15] [16] . There are also some scholars who study service innovation and improvement [17] [18] .
Development Status of Business Service Industry in Hubei Province
Although the service industry in Hubei Province contributes prominently to the GDP of the whole province, its overall scale is still on the small side, the proportion of the service industry was lower than the national average. Recently, traditional services such as commerce, retail and so on are still dominant, while modern services such as business service industry are not fully developed in Hubei. Furthermore, the development of service industry in different regions of the province is unbalanced. The gap between the provincial capital (Wuhan) and other cities and states is obvious. There is also lack of service enterprises with strong strength and core competitiveness in the province.
Analysis on the Scale of Business Service Industry in Hubei Province
Due to the difficulty of collecting statistical data, China's national economic accounting has not yet conducted special statistics on business service industry, which is usually collected together with the leasing industry. The leasing industry data is relatively small, so some of the data analyzed will replace the business service industry with the leasing and business service industry.
In 2017, Hubei's service industry realized an added value of 1.65 trillion yuan, a year-on-year increase of 9.5%, accounting for 45.2% of GDP, and contributed 53.3% to economic growth. For the first time, it surpassed the secondary industry and became the largest industry in the national economy of the province. In 2015, the contribution rate of service industry to economic growth in Hubei was 47.7%. From 2015 to 2017, the added value of service industry in Hubei Province increased by 9.9% annually. By the end of December 2016, the leasing and business services industry in the province had a total of 85,000 legal entities, adding 71,600 more than in 2008, an increase of 5.25 times, and the average annual growth is 58.3%. However, the service industry is still the short board of economic development in Hubei Province at present. There are several problems such as small total volume, slow speed, and low proportion etc. about the development of service industry in Hubei. So, the added value of service industry only ranks third in the six central provinces for many years.
From the perspective of employees' number in the leasing and business service industry in Hubei Province shown in Fig. 1 , it has increased significantly since 2012, except in 2015 decreased slightly. This also indicates that the leasing and business service industry has developed rapidly in Hubei Province. At the same time, the average annual wage growth rate of the leasing and business service industry has been relatively stable in the past 10 years, with a number of 10.4%. Compared with that of the whole country, the average wage growth rate in Hubei Province is 1.5 percentages lower, but the gap is not big. However, in terms of average wage, the gap is large. In 2017, the average annual wage of the leasing and business service industry in China was 81,400 yuan, while that of the leasing and business service industry in Hubei Province was only 43,500 yuan. If compared with developed regions in China, the gap would be bigger. Therefore, to promote the development of modern service industry, the average wage of the leasing and business service industry needs to be improved. 
Structure Analysis of Business Service Industry in Hubei Province
Although in 2017, the proportion of service industry's added value in GDP reached 45.2% which was a great progress for Hubei Province. But the indicator is 6.7 percentages lower than the national average. Horizontally, in 2010, Hubei's service industry added value accounted for 37.3% of GDP, 5.7 percentages lower than the national average. In 2012, Hubei's service industry added value accounted for 36.9% of GDP, 7.7 percentages lower than the national average. The gap between the proportion of service industry's added value in GDP in Hubei and the national average has a trend of enlarging first and then narrowing.
From the internal structure of the service industry, traditional service industries such as wholesale and retail, transportation and postal services, accommodation and catering are still the principal parts of the service industry in the province. First of all, from the perspective of the fixed assets investment structure in the whole society, the fixed assets investment in service industry is mainly concentrated in the fields of transportation, real estate, water conservancy project, public management and social organization etc., while the investment in productive services such as information transmission, computer services and software industry, financial industry, the leasing and business service industry is less. It constrains the development of these industries. In 2010, fixed assets investment in the leasing and business service industry accounted for only 1.18% of the whole province's fixed asset investment. By 2017, the proportion increased to 2.44%. Although the growth rate was 1.07 times, the proportion is still quite low. From the perspective of foreign-invested industries, advanced manufacturing such as transportation equipment, communication equipment, computers and other electronic equipment manufacturing is still the focus of foreign investment, but the leasing and business services are gradually receiving attention from foreign investment. In 2010, there were 134 new foreign-invested service enterprises in the province, including 29 foreign-invested enterprises in the leasing and business service industry, which ranked second in the service industry following the wholesale and retail industry. In 2017, there were 163 new foreign-invested service enterprises in the province, of which 40 were foreign-invested enterprises in the leasing and business service industry, and still ranked second in the service industry. However, the proportion of foreign capital actually utilized by the leasing and business service industry is not high. From 2008 to 2017, the highest proportion appears in 2017, only 7.5%.
The unreasonable investment structure leads to the lack of stamina for the growth of the business service industry, and the insufficient development of emerging service industry has also restricted the overall development of the service industry in Hubei Province. Meanwhile, the transformation and upgrading of traditional industries has also been affected, leading to the slow pace of development. At present, while actively and steadily promoting the development of traditional service industries such as trade in goods, catering, transportation etc., it should vigorously develop new service industries including business services, science and technology services, finance and insurance, e-commerce and modern logistics, culture and tourism etc in Hubei. Gradually optimize the structure of service industry and improve the level and competitiveness of service industry in Hubei Province.
Specialization Degree Analysis of Business Service Industry in Hubei Province
To analyze the specialization degree, the location entropy is generally used as an index to measure the spatial distribution and agglomeration characteristics of a certain industry in a region, due to the information of raw data with complex nature [19] . The data needed to calculate this indicator is relatively easy to obtain, so it is also often used to analyze the comparative advantages and competitiveness of regional industries, and to provide a basis for the position and role of regional industries in higher-level regions. The formula for calculating location entropy is shown in Eq. 1.
In which, ij LQ indicates the location entropy of the leasing and business service industry in Hubei Province, ij q indicates the employees' number of the leasing and business service industry in Hubei Province, j q indicates the total employees' number in Hubei Province, i q indicates the employees' number of the national leasing and business service industry in the country, and q indicates the total employees' number in the country. According to Eq. 1, the location entropy of the leasing and business service industry in Hubei Province calculated is shown in Table 1 . In general, if the location entropy is greater than 1, it belongs to a dominant industry, and the spatial distribution of the industry is agglomerated. From Table 1 , it can be seen that the leasing and business service industry in Hubei Province is still a behindhand industry. But the location entropy keeps increasing, which indicates that the development of the leasing and business service industry is on the rise, and belongs to the sunrise industry in Hubei Province. The development of each city's leasing and business service industry in Hubei is relatively unbalanced. From the perspective of spatial distribution, it is mainly concentrated in the provincial capital, Wuhan, and the development of leasing and business service industry in other cities is still very weak.
Coordinative Analyses between Business Services and Economic Development in Hubei Province

Research Methods
Efficacy Coefficient of Subsystem Order Parameters. In order to analyze coordinative degree between business service industry and economic development in Hubei, a measurement model is established according to the coordination degree model of complex system. It is assumed that the subsystems of business service industry and economy in Hubei Province are , [1, 2] j Sj  . Set the order parameters for measuring the development level of the two subsystems as 12 ( , , , ), 1, , 
(
In which, ji u is the efficiency coefficient of each subsystem's order parameter.
( 1, 2, , ) ji e i l  are order parameters whose values are larger, and the order degree of the system is higher. It can be known from Eq. 2 that the larger the value of the order parameter, the greater the efficiency of the parameter to the system's order. So this kind of order parameter plays a positive effect. On the contrary, ( 1, 2, , ) ji e i l l n    are order parameters whose value are smaller, the order of the system is lower, that is, the smaller the value of the order parameter, the greater the efficiency of the parameter to the system's order, which plays the negative effect.
Subsystem Ordering Calculation. In order to determine the subsystems' order of the business service industry and economy in Hubei, the linear weighting method is used as shown in Eq. 3. (
In which, j u is the order of each subsystem per year. It can be seen from Eq. 2 and Eq.3 that the value range of j u is [0, 1], and the larger the value, the higher the order degree of each subsystem. On the contrary, the order degree of subsystem is low. ji  is the weight of the order parameter, which is determined by the entropy weighting method. Assuming that jki x is the sample value of the j-th industry's the i-th order parameter in the k-th year in Hubei, and the value obtained by standardizing the sample through Eq. 2 is jki y . Then the proportion of the j-th indicator in the k-th year may be determined according to Eq. 4 shown as follows. 
In which, m is the number of samples, then the i-th indicator's entropy value of the j-th industry is calculated by Eq. 5. 
Coupling coordination model. The coupling coordination model is based on the concept of capacity coupling and coupling coefficient model in physics. By calculating the coupling degree between the business service industry and economy in Hubei Province, the coordinative degree between the two subsystems can be measured. The coupling model between the two systems is shown in Eq. 7.
In which, 12 , uu are respectively the order degrees of the business service industry and economy in Hubei Province. C is the coupling degree between the two systems. The comprehensive development level index and coupling coordination degree of the business service industry and economy in Hubei Province are calculated by Eq. 8 and Eq. 9. 12 T au bu .
(8)
(9) In the equations, T is the comprehensive development level index of the business service industry and economy in Hubei Province, and D is the coupling coordination degree between the business service industry and economy. The parameters a and b are the undetermined coefficients. The geometric mean of each subsystem's order parameter efficiency coefficient is used as the basic data, and the calculation formula is as shown in Eq. 10. Then, the values of a and b also can be determined by the entropy weighting method. According to the coupling coordination degree, it can be divided into different coordination levels, as shown in Table 2 . 
Order Parameters Selection and Data Acquisition
In order to measure the coordination degree between the business service industry and the regional economic system in Hubei Province, the order parameters selected should be able to characterize the development level of the two subsystems. Firstly, the order parameters of the business service industry in Hubei Province are selected from three aspects including industrial scale, industrial agglomeration and industrial development potential. The scale of business service industry in Hubei Province selects two indicators, that is employee's number(X1) and number of enterprises(X2) in the leasing and business service industry. The industrial agglomeration is expressed by the location entropy(X3). The industrial development potential is expressed by two indicators, that is the proportion of fixed assets investment(X4) in the leasing and business service industry and the proportion of foreign capital(X5) actually used by the leasing and business service industry in Hubei Province. Secondly, the measurement of Hubei's economic development level will select indicators from three aspects including economic output, living standard of residents and infrastructure construction. In terms of economic output, four indicators including GDP (Y1), fixed assets investment(Y2), total retail sales of social consumer goods(Y3), and total import and export(Y4) are selected. The living standard of residents is determined by three indicators, that is urban residents' per capita disposable income (Y5), rural residents' per capita net income(Y6) and average wages of employees on the job(Y7). The infrastructure construction mainly selects three indicators including postal and telecommunication business volume(Y8), highway line length(Y9) and civil vehicle ownership(Y10).
According to the selected order parameters, data is mainly obtained refer to the Statistical Yearbook of Hubei. Considering the availability and lack of some data, data from 2008 to 2016 are selected as samples for coordinative analysis. The specific data are shown in Tables 3 and 4 . 
Results and Analysis
First of all, according to Eq. 2, each indicator can be standardized, that is, the efficiency coefficient of each order parameter can be determined; then, the weight coefficients of each order parameter can be determined according to the Eq.s 4 -6, and the results are shown in Table 5 . The order degree of each subsystem is calculated according to Eq. 3, and the results are shown in Table 6 . It can be seen from Table 6 that the order degrees of the two subsystems in Hubei have experienced a development from low to high, except for the slight decline in the business service industry in 2011 and 2012. In 2013, it began to rise again. According to the above-mentioned method, the values of a and b are 0.56 and 0.44 respectively. Combined with Eq.s 7-9, the coupling degree and the comprehensive development level of the two subsystems, the coordination degree and level between the two subsystems in Hubei can be determined which are shown in Table 7 . Table 7 , it can be seen that the coordination degree between the two subsystems in Hubei Province gradually develops from moderate imbalance to moderate coordination, indicating that although the coordination degree between the two subsystems is still not high, the coordination between the two subsystems is getting better. Combining with Table 6 , it can be seen that the order degree of the business service industry is generally lower than that of the economic system, which indicates that the development of the business service industry in Hubei Province lags behind economic development and does not play a promoting role in economic development. In order to better promote the economic development of Hubei Province, the business service industry in Hubei Province needs to further increase its investment and attention.
Conclusion
At present, service industry has become one of the important ways to influence economic growth. The analysis of coordination degree between the business service industry, as an important part of modern service industry, and economic system in Hubei Province will help to understand the interaction and relationship between their developments. According to the coordination degree model of complex system, the measurement model is established, and the historical data from 2008 to 2016 are used for calculation. It is concluded that there is moderate coordination between the business service industry and economic system in development currently. The coordination degree is not high, but coordination relationship between the two systems is getting better. There is regional imbalance in the development of business service industry in Hubei Province. It is mainly concentrated in provincial capital, while the development in other cities is lagging behind. In addition, the development of business service industry in Hubei Province lags behind economic development and cannot promote the economic development. In the future, more investment and attention should be paid.
